R
3 ). The time harmonic scalar scattering problem for conductive boundary value problem has the following form. Given the incident field u inc (x) = e iκθ·x , x ∈ R 3 , find u ∈ C(R 3 ) ∩ C 2 (R 3 \ ∂D) such that the normal derivatives exist from both sides and the total field u = u inc + u s of the incident field u inc and the scattered field 
Integral equation
The conductive boundary value problem can be solved with the aid of integral equations. First, define the Banach space of all essentially bounded, complex-valued, and Lebesgue integrable functions on ∂D with the essential supremum norm · ∞ by (L ∞ (∂D), · ∞ ) and the Banach space of all continuous complex-valued functions on ∂D with the usual maximum norm · ∞ by (C(∂D), · ∞ ). Next, define the compact integral operator 
This function is C ∞ outside the diagonal of R 3 × R 3 . Note that we have the relation C(∂D) ⊂ L ∞ (∂D); that is, for any f ∈ C(∂D) there is an equivalence class Θ ∈ L ∞ (∂D) with f ∈ Θ (see [5, p. 7] ). Therefore, the integral operators can also be regarded as mappings from C(∂D) to C(∂D). To solve the conductive boundary value problem we seek a solution in the form of a single-layer function, viz.
with unknown continuous density φ. Taking the normal derivative of (1.3), letting x approach the boundary, and using the jump relations (see [3] ) yields
Letting x approach the boundary in (1.3), and using the jump relations yields
Combining (1.4), (1.5) and (1.6) and using the conductive boundary condition we obtain the integral equation of the second kind
The far-field pattern of the scattered wave u s (x) is obtained by letting |x| tend to infinity in (1.3) and thus yields
The boundary element collocation method
The boundary element method is discussed extensively in [2] . We briefly summarize the important parts. Assume that ∂D is a connected smooth surface of class C 2 ; that is, ∂D can be written as
where every ∂D j is divided into a triangular mesh and the collection of those is denoted by
with mesh size
We assume, that the sequence of meshes satisfies δ n → 0 as n → ∞. Let the unit simplex in the st-plane be defined as
For a given constant α with 0 < α < 1/3 let
be the uniform grid inside of σ with six nodes. The ordering of this grid is denoted by the nodes {q 1 , . . . , q 6 }.
For each ∆ k , we assume there is a map
which is used for interpolation and integration on ∆ k . Define the node points of ∆ k by
To obtain a triangulation (2.10) and the mapping (2.12), we use a parametric representation for each region ∂D j of (2.9). Assume that for each ∂D j , there is a map
where R j is a polygonal region in the plane and F j is sufficiently smooth. That means, a triangulation of R j is mapped onto a triangulation ∂D j . Let∆ k,j be an element of the triangulation of R j with verticesv k,1 ,v k,2 andv k,3 and mesh size h. Then the map (2.12) is given by
with the obvious definition of the map T k .
Most smooth surfaces can be decomposed as in (2.9). Conforming triangulations satisfying T1-T3 are considered (see [1, p. 188] ). The refinement of ∆ k ∈ T n is done by connecting the midpoints of the three sides of∆ k yielding four new triangles. This also leads to symmetry in the triangulation and cancellation of errors occur (see [1, p. 173] ). For interpolation of degree two on σ, let u = 1 − s − t and the corresponding Lagrange basis functions of degree two on σ are obtained by the usual condition l i (q i ) = 1, and
In Table 1 we state the nodes and Lagrange basis functions over σ for quadratic interpolation. The interpolation operator of degree two over ∆ k is given by
Recall that we have to solve a Fredholm integral equation of the second kind
Using the map (2.14), equation (2.16) is equivalent to
Define the collocation nodes by
Then substitute the approximated solution φ n in (2.16) and force the residual
to be zero at the collocation nodes. Thus, we have to solve the linear system of size 6n × 6n given by 
To approximate the far-field pattern replace φ with
where the integrals are approximated numerically and the φ(m k (q j )) are the solution of the linear system (2.18).
Zu tun:
• Existenz und Eindeutigkeit fuer reelles λ (braucht man Vorzeichenbedingung?) Der Ansatz mit einem Einfachschichtpotential liefert eine einfache Integralgleichung.
• Implementierung, Berechnung des (diskreten) Fernfeldoperators.
• Rechtfertigung der Faktorisierungsmethode (Herleitung der Faktorisierung, Nachpruefen der benoetigten Eigenschaften des inneren Operators T ).
• Implementierung der Faktorisierungsmethode (das haben Sie schon getan fuer andere Randbedingungen, das Programm ist aber das selbe.)
